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An optical film of light transparent ^material includinQ 



a first surface having an optically rough structure for diffuse- 



transmitting incident light and a second surface having a wave 




structure including a plurality of isosceles triangle prisms 




arranged side -by- side substantially throughout said second 
surface, the prisms having ^smooth surfaces for refracting said 
light diffuse-transmitted from said first surface and 
directionally distributing said diffuse-transmitted light through 



said second surface 



The optical film according to claim 8, wherein a top 



angle of said/isosceles triangle prisms is in a range of about 90 
degrees to ^about 12 0 degrees. 




The optical film according to claim 8, wherein said 



optical film is positioned within a liquid crystal display, said 




optical film further including means for increasing illumination 
within and decreasing/iMumination outside of a viewing angle of 



about 3 5 degrees i. 



£ vertical direction and about 55 degrees 



i 



in the horizont, 



irection of the liquid crystal display 
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The optical film according to claim 8, wherein a 
polarizer is positioned between a liquid crystal display panel 
and said optical film, wherein a direction along which peaks and 
valleys of said isosceles triangle prisms are oriented is aligned 
in parallel to a polarizing axis of said polarizer. 



^ tl^\ The optical film according to claim 8, wherein the tops 
of the isosceles triangle prisms are no more than 160 ^m apart. 




,.(^ 1/3 . A liquid crystal display device including a liquid 
crystal display panel and a back light device, said back light 
device comprising: 

a light source for emitting light; 

a light guide having a top surface facing a back surface of 
said display panel and a side surface receiving said light from 
said light source; 



a reflector provided on a back surface of said light guide; 



and 



an optical film of light transparent material positioned 



between said back surface of said liquid crystal display panel 
and said top surface of said light guide, said optical film 
including a first surface having an optically rough structure for 
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diffuse-transmitting said light from said light guide and a 



15 



$1 



18 



second surface having a wave structure including a plurality of 
isosceles triangle prisms S^^anOe^" £ Itfe - by^STTft 



17 ^Throughout said i-jecand-sHa^ee, the prisms having smooth surfaces 



for refracting said light diffuse- transmitted from said first 



19 



surface to gather light passing through said second surface in- a 



20 



direction toward said display panel. 




m 



ov./ - V 



The liquid crystal display device according to claim 




13, wherein a top angle of said isosceles triangle prisms of said 



optical film is in a rangeNof about 90 degrees to about 120 

\ 

degrees for flat, angle prisra surfaces to gather light from the 



diffuse transmission and direcoionally distribute said light 



.rt 



within a range defined by a given^ angle . 




^ The liquid crystal display device according to claim 



13 , wherein luminance of 

said gathered light is increased within and decreased outside of 
a desired viewing angle of about 35 degrees in the vertical 
direction and about 55 degrees in the horizontal direction of 



said display panel. 
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1 /]p !(/. The liquid crystal display device according to claim 

2 13, further including a second optical film positioned between 

3 said back surface of said liquid crystal display panel and said 

4 top surface of said light guide, wherein a direction along which 

5 peaks and valleys of said isosceles triangle prisms of one of 

6 said two optical films are oriented is at an angle with respect 

7 to a direction along which peaks and valleys of said isosceles 

8 triangles prisms of another of said two optical films are 

9 oriented. 



■A I 



r.; t 

■if ^ 



3j ^ l/. The liquid crystal display device according to claim 

16, wherein said angle is perpendicular. 



syp 1/S . The liquid crystal display device according to claim 
16, wherein a polarizer is positioned between said liquid crystal 



3j display panel and said two optical films, and a direction along 

which peaks and valleys of said isosceles triangle prisms of said 
optical film closer to said polarizer is oriented in parallel to 
a polarizing axis of said polarizer. 



JA992-011 (8728-231) 



- 4 - 



ii 



n 



o 



19/. The liquid crystal display device according to claim 



13, wherein the tops of the isosceles triangle prisms are no more 
than 160 jtxm apart. 




, 1 0Oh An Optical film for use in a liquid crystal display 



^2 having a front \port ion and a back portion, said optical film 



• ■ 



j comprising : 

4 diffusing me^ns for diffuse-transmitting light illuminated 

5 proximal to said back portion of said ^display ; and 

^ refractin^^eank including a plurality of isosceles triangle 

jfjj prisms - a - rrangod aide lyy ' side ^ y^directionally distributing said 



p? diffuse- transmitted ^Ignt \toward said front portion of said 
18 display and for inoreaslgfa luminance of light within a viewing 
1^ angle of about 35 degrees in the vertical direction and about 55 

.•-«*» m \ 

degrees in the horizontal direction of said front portion of said 



1% display . 




._ The optical film according to claim 20, wherein a top 



angle of said isosceles triangle prisms is in a range of about 90 
degrees to about 12 0 degrees. 
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1 (~/~ The optical film according to claim 20, wherein the 

2 tops of the isosceles triangle prisms are no more than 160 fim 

3 apart . 

1 ^2^). The optical film according to claim 20, wherein a 

2 polarizer is positioned between said front portion of said liquid 

3 crystal display and said optical film, wherein a direction along 

4 which peaks and valleys of said isosceles triangle prisms are 

5 oriented is aligned in parallel to a polarizing axis of said 
0\ polarizer . 

C / 

tf= (V 24r. A film for use in an optical system comprising a light 

y3 V 

source and a polarizer having a polarization axis, the film 

Jl, comprising a transparent material including a first surface and a 

£ E 

=~ I 

^ second surface, said first surface having a structure including a 

0^ plurality of isosceles triangular prisms - arranged oido by s ide - 

6 for increasing luminance of light passing through said film in a 

7 direction corresponding to said polarization axis of said 

8 polarizer, and said second surface having an optically rough 

9 structure for diffuse transmitting light emitted by said light 
10 source . 
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El direction of the liquid crystal display. 





The optical film according to claim 24, wherein a top 
angle of said isosceles tMangle prisms is in a range of about 90 
degrees to about 12 0 degree^. 




The optical film according to claim 24, wherein said 

2 optical film is positioned within a liquid crystal display, said 

3 prisms having smooth surfaces for gathering diffuse transmitted 

4 light for increasing illumination within and decreasing 

5 illumination outside of a viewing angle of about 35 degrees in 
gi the vertical direction and about 55 degrees in the horizontal 



The optical film according to claim 24, wherein the 
tops of the isosceles triangle prisms are no more than 160 
£h apart . 
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